Mon, Oct 11, 2010 MATH 350, Midterm 1 Prof. V. Panferov

Name: (print)
CSUN ID No. : &4{7‘1‘074-( ‘

This test includes 6 questions (44 points in total), on 6 pages. The duration of the test is 1

hour 15 minutes.

Your scores: (do not enter answers here)

1 2 3 4 5 6 total

Important: The test is closed books/notes. Graphing calculators are not permitted. Show
all your work.

1. (6 points) Give an example of a convergent sequence that is not monotone increasing or
decreasing. Give an example of a sequence that diverges to +oc and is not monotone.
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2. (8 points) Prove that every monotone increasing sequence a, that is bounded above is

convergent.
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3. (8 points) If f : X — Y is a one-to-one function and A, B are two subsets of X prove
that f(AN B) = f(A) N f(B). Give an expample of a function f (not one-to-one) and
sets A, B for which the above equality does not hold.
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4. (6 points) Using the axioms of an ordered field F' prove that if a € F, a # 0 then a? > 0.
Use this to deduce that in any ordered field 1 > 0.
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5. (8 points) Define a sequence (a,) by a1 = 1, @n1 = V2an, n=1,2...

(a) Show that a, < 2.
(b) Show that a, is monotone increasing.

(¢) Find lim a,.
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6. (8 points) Consider the sequence a, = % +cos(mn+1). Find the upper and lower limits
of a,. Find subsequences of a, that converge to the upper and lower limits.
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The end.



